An attempt was made to duplicate Rosvold and Mishkin's finding of clear differentiation between groups, using a modified Yerkes Multiple-Choice Test with 23 lobotomized and 22 unlobotomized schizophrenics for whom scores were available on 10-factored aptitude tests and 2 Wechsler-Bellevue scales. Though marked intergroup differences appeared on the aptitude tests, none appeared on the Yerkes test;' score distributions were all but identical, and there was no intergroup difference in perseveration. The Yerkes test was significantly correlated with a Thurstone test. It seemed insensitive to the enduring subtle postlobotomy deficit in schizophrenics demonstrated by factored aptitude tests and in cited studies of alternation learning and multiple-choice learning.
The difficulty of distinguishing between lobotomized and unlobotomized schizophrenics by means of aptitude and intelligence tests is well known (Klebanoff, Singer, & Wilensky, 1954; Lewis, Landis, & King, 1956) . De Mille (1962) obtained consistent differentiation using factor-analytic aptitude tests, but most of the differences were not large. Recent experimenters (Es) have observed a more striking disparity in performance on alternation and multiple-choice learning tasks.
Pribram, Ahumada, Hartog, and Roos (1964) administered a lever-alternationlearning task to lobotomized and unlobotomized veterans very similar to the subjects (Ss) in the present study, using mechanical instructions and a small monentary reinforcement. Their lobotomized 5s made many more simple and complex perseveration errors than their unlobotomized Ss. Though the sample was very small the effect was so great as to be quite persuasive. Poppen, Pribram, and Robinson (1965) applied a computer-programed, mechanically-presented multiple-choice test to 22-lobotomized and 18-unlobotomized veterans, using a candy reinforcement. The groups were matched for age, length of hospitalization, education, medication, and degree of psychopathology as rated by nurses; they closely resembled the Ss in the present study. Marked intergroup differences appeared in overall performance and in several kinds of errors of search and repetition. The high-scoring lobotomized Ss (those who completed all 20 problems) took many more trials to completion than the high-scoring unlobotomized Ss.
The most exceptional difference was reported by Rosvold and Mishkin (1950) , who applied a modification of the Yerkes Multiple Choice Test (Yerkes, 1921) to lobotomized and unlobotomized schizophrenics and to normals and observed very little overlap between groups. The lobotomized Ss consistently failed the task; the unlobotomized succeeded most of the time; and the normals always succeeded. Rosvold and Mishkin's (1950) all male sample consisted of 8 Canadian veterans who had received prefrontal lobotomies 1 to 7 months earlier (M 3.4 months), 2 6-unlobotomized paranoid schizophrenics "of comparable ages, duration of illness, and IQ," and 7 normal 14-year-old boys "of average intelligence and socio-economic background."
No lobotomized S could solve all five problems; two solved two problems; the others solved none. Of the unlobotomized schizophrenics, two solved two problems; the others solved all five problems. Each of the seven normal boys solved all of the problems with ease.
Rosvold and Mishkin interpreted the observed difference as a specific and enduring result of lobotomy and discussed its implications for treatment. If repeatable, such clear discrimination between lobotomized and unlobotomized would have important implications for contemporary experimental work. The present study attempted to repeat Rosvold and Mishkin's method as closely as possible, with a larger sample of schizophrenics.
METHOD Subjects
The sample consisted of 23-lobotomized and 22-unlobotomized chronic-schizophrenic white veterans.
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(An incidental sample of 9 normal 5s were tested also; each achieved a perfect score on the Yerkes test, as did Rosvold and Mishkin's normal 5s.)
The lobotomized Ss had received bilateral prefrontal lobotomies 8 to 14 years earlier (M 11.5 years, SD 1.9 years). The groups were well matched in age, schooling, duration of illness, sex (86% male), type of schizophrenia originally diagnosed, and whether on a tranquilizer (93%) when given the Yerkes test. 
Procedure
Rosvold and Mishkin's description of their procedure was quite brief; additional information was obtained (see Footnote 2) before the following routine was established.
The stimuli were five 3X5 blank white file cards, continually replaced so as to reduce the effect of irrelevant cues such as spots or creases.
After the customary social exchange, to establish rapport, E and S sat face-to-face across a table, 8 Sincere thanks are due the director and staff of Brentwood Veterans Administration Hospital, Los Angeles, in particular Harry M. Gray son, Chief, Psychology Service, for ready cooperation in furnishing subjects.
* The subjects were drawn from groups of 55 lobotomized and 56 unlobotomized patients who had been used as subjects in an earlier study (de Mille, 1962) . All former subjects who were still available, testable, and acceptable were tested. The attrition in the sample was due to discharge, transfer, or leave from hospital, death, psychological inaccessibility, incomplete data in the original study, elimination of subjects to increase racial homogeneity, and convenience. No systematic differences in reasons for attrition appeared between the groups, except that a small number of the more able lobotomized subjects, who had been tested outside the hospital, were eliminated; their exclusion helped to increase intergroup differences on the comparison tests and presumably favored the appearance of an effect on the Yerkes test similar to that found by Rosvold and Mishkin. alone in a quiet room. The E, who did not know which Ss were lobotomized, said, "This is a test in which you point out the correct card each time I lay the cards down." The E laid out the five cards from his left to right, their 3-inch sides nearest him, and said, "These cards are all alike. One of them is the correct one. I want you to point to the one you think is correct, and if it is the right one, I will say correct. If it is not, I will say wrong. So point to the one that you think is correct."
One trial consisted of laying the cards down, the response of S, and retrieving the cards. Success on any of the six problems consisted of 10 correct responses in a row; failure consisted of 50 trials without 10 correct responses in a row. After failure on 2 consecutive problems, testing was terminated. At every trial, the S's response was recorded on a sheet of paper seen only by the E.
The transition from one problem to the next was without comment, so that part of the S's task was to recognize that the E had changed the card or sequence he was calling correct. Problems I and II were simple position-learning tasks; the other four involved alternation learning. Numbering the cards from E's, left, 1-2-3-4-5, the correct responses were as follows: I-The card selected by S on the first trial. II-Card 5; 1 if 5 had been chosen in Problem I. Ill-1 alternating with 3. 1 to be chosen first; then 3 correct until chosen, and so on. IV-5 alternating with 3. V-2 alternating with 4. VI-1-3-5-3.
Success in Problem II, for example, was the series 5-5-5-S-S-5-5-5-5-S; in Problem VI, 1-3-5-3-1-3-5-3-1-3. Problem VI was an addition to the test given by Rosvold and Mishkin, to increase the range of difficulty.
Administration time was about 30 minutes per S. Few anomalies occurred in test administration, which was carried out between December 1963, and March 1964. A summation score and a difficulty score were tabulated for each S. The summation score was the number of problems solved; the difficulty score was the index number of the last problem solved; these two were very similarly distributed. The difficulty score was adopted, since its dispersion was greater.
For purposes of correlation, the difficulty score was dichotomized at the point of transition from the simple-position problems to the more difficult alternation problems. In correlations, therefore, this score represents the ability to do the alternation problems.
A perseveration score was tabulated for each S. Perseveration was defined as the repetition of a response that had been called wrong on the previous trial.
No attempt was made to analyze complex repetitions, infrequently noted in the data, or delayed simple repetitions.
The comparison measures were scores, recorded 3 years earlier, on 10-factored aptitude tests and the Verbal and Performance IQ scales of the WechslerBellevue, Form I. The factored aptitude tests included nine Guilford tests and one Thurstone test (listed in Table 1 ). 
RESULTS

Discrimination of Lobotomized from Unlobotomized
Distributions of the Yerkes difficulty scores for the two groups are shown in Figure I . The lobotomized mean was 2.5 (SD 1.8); the unlobotomized mean was 2.S (SD 1.9).
To test a hypothesis of no difference between the two distributions, chi-square was computed, with the data grouped in three score intervals (0-1, 2-3, 4-5-6). Chi-square equalled 0.56. With two degrees of freedom, the probability that two random samples of data would be more discrepant than the two obtained distributions is at least .70. The null hypothesis was accepted.
The perseveration score, likewise, was similarly distributed for the two groups. The mean number of perseverations per problem attempted was 6.2 for the lobotomized 5s, 7.6 for the unlobotomized, a nonsignificant difference.
The intergroup differences obtained on the comparison measures are shown in Table 1 . As in the earlier study (de Mille, 1962) , mean scores were higher for the unlobotomized group on every test. On all but two tests (Verbal Comprehension and Letter Series) the intergroup differences had increased in absolute value with the reduction of the sample. The differences reached the .05 level of significance on 3 of the 10-factored aptitude tests and the .01 level on 3 others. (Significance levels are given for comparison; the outcome was, of course, dependent on the earlier study, where it had already been evaluated statistically.) Note.-A description of each test is given in the earlier study (de Mille, 1962) . a F ratio has two-tailed test of significance; 0 ratio has one-tailed test.° An adaptation of Thurstone's PMA Reasoning subtest. * p < .05. **p < .01.
Inter test Relationships
As shown in Figure 1 , the distribution of the Yerkes difficulty scores for either group is strikingly bimodal, with modes above and below the point of transition from position learning (Problems I and II) to alternation learning (Problems III to VI). Though 7 of the 13 high-scoring 5s failed Problem III, the first alternation problem, none failed Problem IV, a fact which strengthens the impression of a true dichotomy reflecting a discontinuity between two kinds of ability. It may be recalled that an equivalent bimodal distribution appeared in Rosvold and Mishkin's unlobotomized group; presumably it did not appear in their lobotomized group only because of the excessive difficulty of the test for that group.
Among the aptitude tests, those which by inspection of four-fold tables appeared related to the Yerkes test were also those whose score distributions were highly skewed or truncated in the sample and presumably in the population (cj. de Mille, 1962) .
For these reasons, phi (with Yates's correction) was computed between the Yerkes test and each other test and nontest variable for all 45 5s. As expected, all coefficients involving tests or schooling were positive in sign, while those involving age and duration of illness were negative.
By a test of the null hypothesis for each relationship, only Letter Series had a nonzero correlation with the Yerkes test (phi = .34, p < .05, maximal phi = .72). Pointbiserial coefficients, where applicable, were not significant.
DISCUSSION
It is clear that in this sample the modified Yerkes test was insensitive to long-range intellectual changes peculiar to lobotomized 5s, while factored aptitude tests significantly differentiated lobotomized from unlobotomized. What differences in design between the present study and Rosvold and Mishkin's study can explain the complete negation of their finding?
Rosvold and Mishkin reported matching their two groups of schizophrenics on age, duration of illness, and IQ, but not on schooling or type of schizophrenia. The present investigators discount schooling as a source of bias, since the groups were matched on IQ and the Yerkes test appears little related to academic achievement.
It is not clear whether any bias could have resulted from the use of paranoid schizophrenics in Rosvold and Mishkin's unlobotomized group, since the subdiagnostic composition of the lobotomized group was not reported. Johannsen, Friedman, Leitschuh, and Ammons (1963) found a significant difference between paranoid and nonparanoid schizophrenic veterans on a button-pressing, alternation-learning task, the paranoids scoring higher. The present investigators attribute little importance to such a bias, if it did exist, believing that it could hardly have given rise to the great effect observed by Rosvold and Mishkin. Duration of illness in the present study was around 18 years; in Rosvold and Mishkin's sample it was around 4 years (see Footnote 2). An interstudy age difference of similar magnitude may be inferred. These differences may help to account for the better performance of Rosvold and Mishkin's unlobotomized group when compared with the present unlobotomized group, but they do not seem particularly relevant to the central finding.
A crucial difference between the studies may be that the mean postoperative interval in Rosvold and Mishkin's sample was 3.4 months, while in the present sample it was 11.5 years. Other investigators have observed marked but transient effects of psychosurgery (Klebanoff et al., 1954; Lewis et al., 1956) ; the effect observed by Rosvold and Mishkin may have been confined to a short period following the operation. To the present investigators, the interstudy difference in length of postoperative interval offers the most credible explanation of the inconsistency in results.
Evaluation of the Modified Yerkes Test
The failure of the Yerkes test to discriminate between lobotomized and unlobotomized 5s must be compared with the successful dis-crimination between the same groups by factored aptitude tests, and between similar groups by mechanically-presented alternationlearning and multiple-choice tests. The conclusion of the investigators is that the discrepancies in no way disconfirm the aptitude test findings or the recent experimental findings, but do cast doubt on Rosvold and Mishkin's interpretation of their results, and on the modified Yerkes test as a promising instrument for the investigation of frontallobe function. It is ironic that the unmodified test (Yerkes, 1921) resembled the more promising laboratory procedures cited above.
The significant correlation between the Yerkes test and the Letter Series test may reflect the fact that each involves a horizontal array of stimuli in which an implicit unfamiliar order is to be discovered. The correlation suggests that the Yerkes test did to some degree measure intellectual performance in the whole sample of 45 schizophrenics and may reflect individual differences among schizophrenics along some intellectual continuum. The subtle additional deficit occasioned by lobotomy in schizophrenics, however, goes undetected by this instrument.
